FOXP1, an estrogen-inducible transcription factor, modulates cell proliferation in breast cancer cells and 5-year recurrence-free survival of patients with tamoxifen-treated breast cancer.
Breast cancer is primarily a hormone-dependent tumor that can be regulated by the status of steroid hormones, including estrogen and progesterone. Forkhead box P1 (FOXP1) is a member of the forkhead box transcription factor family and has been reported to be associated with various types of tumors. In the present study, we investigated the expression of FOXP1 in 133 human invasive breast cancers, obtained by core biopsy, by immunohistochemical analysis. Nuclear immunoreactivity of FOXP1 was detected in 89 cases (67%) and correlated positively with tumor grade and hormone receptor status, including estrogen receptor alpha (ERα) and progesterone receptor, and negatively with pathological tumor size. In ERα-positive MCF-7 breast cancer cells, we demonstrated that FOXP1 mRNA was upregulated by estrogen and increased ERα recruitment to ER binding sites identified by ChIP-on-chip analysis within the FOXP1 gene region. We also demonstrated that proliferation of MCF-7 cells was increased by exogenously transfected FOXP1 and decreased by FOXP1-specific siRNA. Furthermore, FOXP1 enhanced estrogen response element-driven transcription in MCF-7 cells. Finally, FOXP1 immunoreactivity was significantly elevated in relapse-free breast cancer patients treated with tamoxifen. These results suggest that FOXP1 plays an important role in proliferation of breast cancer cells by modulating estrogen signaling and that FOXP1 immunoreactivity could be associated with the estrogen dependency of clinical breast cancers, which may predict favorable prognosis in the patients treated with tamoxifen.